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What is Glutathione?

Glutathione (pronounced “gloota-thigh-own”) is the body’s essential health AID-Antioxidant, immune booster and detoxifier.  In fact, your life depends on glutathione.  Without it, your cells would disintegrate from unrestrained oxidation, your body would have little resistance to bacteria, viruses, and cancer, and your liver would shrivel up from the eventual accumulation of toxins. 

In the last 5 years, over 25,000 medical articles about this substance have been published.  Each and every cell in the body is responsible for its own supply of glutathione, and must have the necessary raw materials to make it.  Glutathione is always in great demand and is rapidly consumed when we experience any sort of pressure – illness, stress, fatigue, and even exercise.  Glutathione levels also diminish as we age and many diseases normally associated with aging have been linked to glutathione deficiency. 
 [image: image2.emf]
The Master Antioxidant (AID)

Over the past 30 years researchers have explored the value of antioxidants in good health, as well as the treatment and prevention of diseases involving oxidative attack by free radicals.  This has produced a whole new branch of medicine – Free Radical Biology.  Free radicals have been implicated in all sorts of illness, including heart disease, cancer, diabetes and aging itself.  


Well-known and widely used antioxidants such as vitamin C, vitamin E and selenium neutralize free radicals.  They occur naturally in nature, but not in the body – they must be introduced as part of a balanced diet.  The body itself manufactures its own natural antioxidants.  The most important of these is glutathione.  Because all other antioxidants depend upon the presence of glutathione to function properly scientists call it “the master antioxidant”.



Food for the Immune System (AID)


The immune systems’ function is to identify and attack germs and other invaders, including cancer cells.  A body with plenty of glutathione fights off these threats more easily by denying most of them a foothold and by confronting the few that get through with an enhanced immune system.  Elevated glutathione levels enable the body to produce more white blood cells – the most important front line defense of the immune system.  Dr. Gustavo Bounous, a leading glutathione expert says, “The limiting factor in the proper activity of our lymphocytes (white blood cells) is the availability of glutathione.  Put simply, glutathione is “food” for the immune system. 




Natural Detoxification (AID)


One of glutathione’s most important roles is to detoxify the body. We are continually inhaling and ingesting natural and synthetic toxins.  They are unavoidable in these modern times, both in our polluted cities and our engineered food supplies.  Increasing levels of environmental pollution are depleting its stores of glutathione more and more rapidly.  Our main organ of detoxification is the liver – the body’s most concentrated source of glutathione.  Low glutathione levels lead to poor liver function, causing more and more toxins to circulate through the body and resulting in damage to individual cells and organs.  It has the unique ability to bind to organic toxins, heavy metals, solvents and pesticides, and it helps the body excrete these substances in either urine or bile.   

Drugs that Raise Glutathione Levels


Pharmaceutical drugs like those shown in figure 2 have been used to raise glutathione levels.  However, they all produce side effects and are unsuitable for long-term use.  NAC therapy has two common problems: firstly, it is a pharmaceutical drug and carries certain toxicity itself; secondly, NAC-induced glutathione levels reach a rapid peak and decline within hours. 

Figure 2- Glutathione promoting substances
	Drugs
	Natural Products
	Glutathione co-factors 

	NAC
	Oral Glutathione *
	Selenium

	SAM
	Cysteine
	Vitamin B1

	OTC
	Methionine
	Vitamin B2

	OTZ
	Melatonin
	Vitamin B6

	Procysteine
	Glutamine
	Vitamin B12

	Glutathione monoesters
	Lipoic Acid
	Folate, Folic acid

	Glutathione Diesters
	Silymarin (milk thistle)
	Vitamin C

	
	Whey Proteins
	Vitamin E

	
	Bioactive Whey proteins (immunocal)
	Other nutrients 


*Note: Glutathione by itself is not bioavailable when taken orally and not appreciably absorbed in human or animal models.  In order to have sufficient bioavailability in an oral product, glutathione must be modified to Acetyl-glutathione.  Acetylation is the way all proteins, amino acids and peptides are transported by the body.   In any molecular biology textbook it states that all peptides are transported in the body and into the brain in an acetylated form, to prevent peptidases from decomposing the peptides. That is why acetyl Carnitine passes the blood brain barrier and Carnitine does not. The same is true of glutathione. Acetyl-glutathione is a food substance recognized as a Dietary Supplement and is generally regarded as safe, when used as directed.

Glutathione in Health and Disease

Clinical tests show that raised glutathione levels may address some of the major health issues of our time – heart disease, stroke, diabetes, high cholesterol, asthma, cigarette smoking, hepatitis, AIDS, neuropathic pain, post herpatic pain relief, brain injury and more.  Healthy people also benefit from elevated glutathione levels through an enhanced ability to fight off toxins, infectious disease, pre-cancerous cells and the aging process itself.  Diminished glutathione levels are a symptom of aging and are particularly evident in such ailments as Parkinson’s disease and Alzheimer’s disease.
Glutathione is also important to physically active people.  Many world-class athletes are discovering that well-maintained glutathione levels give them the edge over their competitors, bringing greater strength and endurance, decreased recovery time from injury, less muscle pain and fatigue, and muscle-promoting activity, 

What Are Some of the Factors Affecting Glutathione Status?
Under some conditions, the body’s glutathione levels may be depleted, requiring additional supplementation to fight free radical damage. Factors affecting glutathione status include:
· Time of day: glutathione levels are lowest in the morning

· Age: glutathione levels start to decline around age 45

· State of health: a variety of conditions may deplete glutathione

· Diet: processed foods may have little or no glutathione and some foods act as glutathione antagonists

· Lifestyle: cigarette smoking and excessive alcohol intake diminish glutathione stores

· Medications: both prescriptions and over-the-counter medications can deplete glutathione

· Weight: people who are overweight tend to have lower glutathione levels
Dosing of Glutathione:

· A recent test on NK killer cells and topical glutathione palmitate, n of 24 study, showed an average increase of 300% NK killer cells with topical application of the healing cream in 6 weeks, 1 teaspoonful (5gm) daily.

· There is no toxicity with glutathione – it is likened to water in its safety.  400mg/kg has safely been given to animals weighing less than 10 kilos with no side effects

· Typical dose for a 150lb adult is 300mg/day Typical kid’s dosing is 150mg-200mg/day depending on the condition being treated. 

Figure 3- Raising Glutathione levels: some possible clinical applications 

	Aging

□ Parkinson’s disease

□ Alzheimer’s disease

□ Cataract formation

□ Macular degeneration 

□ Cancers of aging 

□ Prostate problems

□ Osteoarthritis 

Cardiovascular

□ Prevents heart disease 

□ Prevents stroke 

□ Prevents atherosclerosis 

□ Reverses atherosclerosis 

□ Prevents reperfusion injury 

Digestive system 

□ Inflammatory bowel disease

□ Hepatitis 

□ Malnutrition 

□ Pancreatitis 

□ Peptic ulcer 

Toxicology 

□ Detoxifies certain drug overdoses

□ Detoxifies substances in cigarette smoke, auto exhaust 

□ Detoxifies pollutants including heavy metals, pesticides

□ Prevents hearing loss from noise pollution

□ Detoxifies many well-known carcinogens. 
	Infectious disease and immunology

□ Anti-viral (AIDS, hepatitis, herpes, common cold, etc)
□ Bacterial infection 

□ Certain autoimmune dysfunctions

□ Chronic fatigue syndrome

□ Immunosuppression 

Cancer

□ Cancer prevention 

□ Suppresses tumor growth 

□ Eliminates carcinogens, mutagens
□ Retards oxidative damage to DNA

□ Prevents wasting disease

□ Eases side effects of chemotherapy and radiotherapy 

Pulmonary 

□ Breaks up mucus

□ Cystic fibrosis 

□ Asthma

□ Chronic bronchitis

□ Emphysema 

□ Pulmonary fibrosis

Metabolic 

□ Athletic enhancement 

□ Decreases recovery time from physical stress

□ Decreases cholesterol LDL oxidation 

□ Supports hemoglobin in kidney failure

□ Diabetes


Selected Medical References

Aging

It is well known that aging is accompanied by a precipitous fall in glutathione levels.  Lower glutathione levels are implicated in many diseases associated with aging including cataracts, Alzheimer’s disease, Parkinson’s atherosclerosis and other


Journal of Clinical Epidemiology 47: 1021-26, 1994

Antioxidant Functions

Antioxidants are well documented and known to possess vital roles in health maintenance and disease prevention.  Glutathione is your cell’s own major antioxidant.  Maintaining elevated glutathione levels aids the body’s natural antioxidant function. 


Biochemical Pharmacology 47: 2113-2123, 1994

Neurological Disease

Low glutathione levels have been associated with neuro-degenerative diseases such as MS (multiple sclerosis), ALS (Lou Gehrig’s disease, Alzheimer’s disease and Parkinson’s disease, among others. 


The Lancet 344: 796-798, 1994

Cancer

Glutathione plays a role in eliminating many carcinogens and also maintains and optimized immune function, providing stronger anti-tumor defenses.


Cancer letters 57: 91-94, 1991

Athletic Performance

Raised glutathione levels help increase strength and endurance.  Those interested in physical fitness can benefit from a definite athletic edge.


Journal of Applied Physiology 87: 1381-1385, 1999

Toxins, Pollution, Radiation

Glutathione detoxifies a variety of pollutants, carcinogens and poisons, including many found in fuel exhaust and cigarette smoke.  It also retards damage from radiation exposure due to the eroding ozone layer. 


Annual Reviews of Biochemistry 52: 711-760, 1983

AIDS

Low glutathione levels correspond to poor survival in AIDS patients.  Much documentation demonstrates the role of enhanced glutathione levels in AIDS.  


Proceedings of the National Academy of Science, USA 94: 1967-72, 1997

Heart Disease, Stroke and Cholesterol

Raised glutathione levels fight the oxidation of circulating fats in the bloodstream, including cholesterol, retarding the process of plaque formation in the arteries – the underlying cause for most heart disease and stroke. 

Nutrition Reviews 54: 1-30, 1996

Diabetes

Diabetics are more prone to infections and circulatory problems leading to heart disease, kidney failure and blindness.  Glutathione protects against the complications of diabetes.


Clinical Science 91: 575-582, 1996
Lung disease
Doctors have used glutathione-promoting drugs to treat many lung diseases including asthma, chronic bronchitis and emphysema.  Newer potential therapeutic roles can be found for cigarette smoke damage, pulmonary fibrosis and other illnesses. 


American Journal of Medical Science 307: 119-127, 1994

Digestive diseases

Glutathione protects the body from the inflammation of gastritis, stomach ulcers, pancreatitis and inflammatory bowel disease including ulcerative colitis and crohn’s disease.


Gut 42: 485-492, 1998

Hepatitis

The liver is the major storehouse for glutathione.  Glutathione is impaired in alcoholic hepatitis as well as in viral hepatitis including hepatitis A, B, and C.  Raised glutathione levels restore liver function. 

American Journal of Gastroenterology 91: 2569-2573, 1996

Kidney Disease

People with kidney failure or dialysis suffer from higher levels of oxidative stress and decreased glutathione levels.  Raised glutathione levels help prevent anemia. 


Nephron 61: 404-408, 1992

Pregnancy, Lactation and Childbirth

Glutathione’s role in fetal and placental development is crucial.  It also acts in the placenta to detoxify pollutants before they can reach the developing child.  Many complications of pregnancy have been linked with poor glutathione levels. 

Early Human Development 37: 167-174, 1994

